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CLAIMS 



[Claim (s) 3 

[Claim 1] a part of light from the light emitting device which has a 
semi-conductor layer on a substrate, and this light emitting device -- absorbing 
-- it -- a long wave the luminescence equipment whose top face of this bump it 
is luminescence equipment which has the trans lucency mold member which has 
merit's fluorescent material with which light can emit light and this fluorescent 
material, and surrounds the front face of said light emitting device, and it has 
at least one bump on the electrode of said light emitting device, and is the top 
face and the abbreviation same flat surface of said translucency mold member. 

[Claim 2] Said bump's thickness is luminescence equipment according to claim 1 
which is 5 micrometers - 150 micrometers. 

[Claim 3] The top face of the luminescence equipment which consists of said 
bump's top face and a top face of said translucency mold member is luminescence 
equipment [ parallel to a substrate side base ] according to claim 1 to 2 . 

[Claim 4] Said fluorescent material is luminescence equipment according to claim 
1 to 3 which is one sort chosen from nitrogen content CaO-aluminum203-Si02 
fluorescent material activated by the yttrium aluminum garnet system fluorescent 
material activated by Ce, Eu, and/or Cr. 

[Claim 5] Luminescence equipment according to claim 1 to 4 which has the 
reflective film of said light emitting device which followed the substrate side 
at least. 

[Claim 6] a part of light from the light emitting device which is characterized 
by providing the following and which has a semi-conductor layer on a substrate, 
and this light emitting device -- absorbing it -- a long wave -- the formation 
approach of luminescence equipment of having the translucency mold member which 
has merit's fluorescent material with which light can emit light and this 
fluorescent material, and surrounds the front face of said light emitting device 
The 1st process which forms a bump on the electrode of said light emitting device 
in the state of a wafer The 2nd process which makes the ingredient which serves 
as said translucency mold member so that said bump may be covered to the 
semi-conductor layer side of said light emitting device cover The 3rd process 
which exposes a bump's top face to said wafer base and parallel from a 
semi-conductor layer side by polish The 4th process which cuts said wafer dicing 
and by carrying ,out a scribe 

[Claim 7] The formation approach of the luminescence equipment according to claim 
6 which forms the translucency mold member of said light emitting device which 
followed the substrate side at least after said 4th process. 

[Claim 8] The formation approach of the luminescence equipment according to claim 
6 which forms the reflective film of said light emitting device which followed 
the substrate side at least after said 4th process. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the long wavelength conversion 
mold luminescence equipment which has a semi-conductor light emitting device and 
the fluorescent material with which the light of long wavelength can emit light 
rather than it with respect to available luminescence equipment in a back light, 
a source of the illumination light, various indicators, a traffic light, etc. of 
liquid crystal, and its formation approach. 
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[0002] 

[Description of the Prior Art] The LED chip using the nitride semi-conductor 
( InxGayAll-x-yN, 0<=x<=l, 0<=y<=l) which is the semi-conductor light emitting 
device to which blue glow can emit light in high brightness was developed today. 
The light emitting device using a nitride semi-conductor has the inclination that 
it can be hard to obtain high power in the long wavelength field which has the 
wavelength more than green, the place to current, although an output is high as 
compared with the light emitting device which emits light in yellowish green from 
the red using ingredients, such as other GaAs(es) and AlInGaP, and the color 
shift by temperature has the descriptions, such as being few. On the other hand, 
a part of blue glow [ at least ] emitted from the LED chip on this LED chip was 
absorbed, and the light emitting diode with which a white system can emit light 
was developed by arranging the YAG:Ce fluorescent substance which is the 
fluorescent material with which yellow can emit light. (International public 
presentation number WO 98/No. 5078) 

[0003] This light emitting diode arranges an LED chip at the pars basilaris ossis 
occipitalis in a cup of a mounting lead for example, and connects electrically 
said LED chip and said mounting lead, and an inner lead by a gold streak etc. It 
is filled up with the translucency mold resin of the fluorescent material content 
which emits light in the light of the yellow which absorbs a blue light from an 
LED chip after connection and in said cup, and has a complementary color 
relation. A convex lens is formed in a part for the point of both leads of the 
last by the resin of translucency etc. Thus, the LED lamp which emits light 
through a convex lens in the light of the white which consists of color mixture 
of the light of an LED chip and a fluorescent material is obtained. 

[0004] The above-mentioned LED lamp prepares the translucency mold resin of 
fluorescent material content in the perimeter of a chip beforehand, and forms a 
convex lens member with the resin of translucency etc. after that. By this, when 
the light from a chip passes the translucency mold resin of the fluorescent 
material content with which it filled up in the cup, it is a desired color 
mixture light. Therefore, the light by which color conversion was carried out can 
be taken out in the direction of a transverse plane good. Moreover, by adjusting 
the configuration of a cup, control of light scattering and improvement in a 
radiant power output can be aimed at, and a desired luminescence property can be 
acquired easily. 

[0005] 

[Problem (s) to be Solved by the Invention] However , such an LED lamp was difficult 
for luminescence nonunif ormi ty and chromaticity variation to be conspicuous and 
to produce with the sufficient yield as it was miniaturized. 

[0006] Then, productivity is good and this invention aims to let it offer the long 
wavelength conversion mold luminescence equipment and its formation approach of 
the chip type which was excellent in the optical property. 

[0007] 

[Means for Solving the Problem] Namely , the light emitting device to which the 
luminescence equipment concerning this invention has a semi-conductor layer on a 
substrate, A part of light from this light emitting device is absorbed. The 
fluorescent material with which the light of long wavelength can emit light 
rather than it, It is luminescence equipment which has the translucency mold 
member which has this fluorescent material and surrounds the front face of said 
light emitting device, and it has at least one bump on the electrode of said 
light emitting device, and is characterized by this bump's top face being the top 
face and abbreviation same flat surface of said translucency mold member. It is 
reliable and the luminescence equipment which can emit light to homogeneity in a 
desired color mixture light is obtained by this. 

[ 0008] Moreover , said bump's thickness is 5 micrometers - 150 micrometers. The 
luminescence equipment which can emit light to high power is obtained by this. 

[0009] Moreover , the top face of the luminescence equipment which consists of said 
bump's top face and a top face of said translucency mold member is characterized 
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by being abbreviation parallel to a substrate side base. The luminescence 
equipment which has good directional characteristics is obtained by this. 

[ 0010] Moreover , a fluorescent material is characterized by being one sort chosen 
from nitrogen content CaO-aluminum203-Si02 activated by the yttrium aluminum 
garnet system fluorescent material activated by Ce, Eu, and/or Cr. Luminescence 
equipment with the high dependability in which color mixture luminescence in high 
brightness is simple and possible is obtained by this. 

[0011] Moreover, it is characterized by having the reflective film of said light 
emitting device which followed the substrate side at least. Little luminescence 
equipment of brightness nonunif ormity with good and luminous efficiency is 
obtained by this. 

[ 0012 ] Moreover , the light emitting device to which the formation approach of the 
luminescence equipment concerning this invention has a semi-conductor layer on a 
substrate, A part of light from this light emitting device is absorbed. The 
fluorescent material with which the light of long wavelength can emit light 
rather than it, The 1st process which is the formation approach of luminescence 
equipment of having the trans lucency mold member which has this fluorescent 
material and surrounds the front face of said light emitting device, and forms a 
bump on the electrode of said light emitting device in the state of a wafer, The 
2nd process which makes the ingredient which serves as said translucency mold 
member so that said bump may be covered to the semi-conductor layer side of said 
light emitting device cover, After stiffening the ingredient used as said 
translucency mold member, it has the 3rd process which exposes a bump's top face 
to said wafer base and parallel from a semi-conductor layer side by polish, and 
the 4th process which cuts said wafer dicing and by carrying out a scribe. 
Luminescence equipment can be formed with sufficient mass -product ion nature by 
this . 

[ 0013 ] Moreover , in said 3rd process, it is ground so that each of said bump's 
thickness may be set to 5 micrometers - 150 micrometers. It can grind good, 
without destroying the fluorescent material in the mold member formed at said 2nd 
process by this, and luminescence equipment with dependability able to emit light 
to homogeneity highly is obtained. 

[ 0014] Moreover , it is characterized by forming the translucency mold member of 
said light emitting device which followed the substrate side at least after said 
4th process. The luminescence equipment obtained by this can have the 
translucency mold member of fluorescent material content on the whole periphery 
surfaces other than the bump top face electrically joined to an external 
electrode, and the reliable and high luminescence equipment of color purity is 
obtained. 

[0015] Moreover , it is characterized by forming the reflective film of said light 
emitting device which followed the substrate side at least after said 4th 
process. The light emitted from the substrate side of a light emitting device can 
be led to a semi-conductor layer side, and the high luminescence equipment of a 
radiant power output with still less [ and ] color nonunif ormity is obtained by 
this . 
[0016] 

[Embodiment of the Invention] Variously , as a result of. the experiment, before 
this invention person connected the component electrically, by preparing the 
translucency mold member of the fluorescent material content which is a color 
conversion member, he finds out that can simplify a next mounting process and 
reliable color conversion mold luminescence equipment is obtained, and came to 
accomplish this invention. 

[0017] When a wavelength conversion mold LED lamp was formed conventionally, apart 
from the convex lens member, the mold member of fluorescent material content 
needed to be beforehand prepared to each component by which component division 
was carried out. Specifically, the following processes are needed. 

[0018] First, after arranging at the pars basilaris ossis occipitalis in a cup of 
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a mounting lead of each chip- like component and connecting each electrode of said 
component with a lead electrode electrically with a wire etc., in a cup, dropping 
impregnation is carried out, heat hardening of the resin which made the 
fluorescent material contain by a dispenser etc. is carried out, and a color 
conversion member is formed so that a component and a wire may be covered. Thus, 
the 1st mold member is formed. 

[0019] Then, while slushing the resin which is the ingredient of a convex lens 
member in a casting case, immersion arrangement of the part for the lead point in 
which the color conversion member was formed is carried out. By putting in and 
carrying out heat hardening of this to oven, the convex lens member which is the 
2nd mold member is formed, and the LED lamp in which wavelength conversion is 
possible is formed. 

[0020] Thus, in forming one luminescence equipment, the process which is made 
filled up with resin to each component, and is stiffened is twice needed, the 
**** time amount for the resin effectiveness is comparatively long, and 
improvement in the further productivity is desired. 

[0021] Moreover , it was very difficult, and chromaticity variation arose in each 
luminescence equipment, and arranging the amount of fluorescent materials 
required in order to become little [ the amount of the 1st mold members ] 
inevitably and to obtain a desired color mixture light with a sufficient 
precision to each component as luminescence equipment is miniaturized had a bad 
yield. 

[0022] Moreover , it has a wire etc. in said color conversion member in order to 
prepare a color conversion member after said luminescence equipment connects a 
semi-conductor layer for a light emitting device electrically as a top face. Such 
an electrical connection member has a bad influence on arrangement of a 
fluorescent material, or reduces said fluorescent material and the optical 
ejection effectiveness of a light emitting device, and is considered to cause 
color nonunif ormity and loss of power. 

[0023] Then, this invention prepares a color conversion member in the light 
emitting device itself in order to solve the above-mentioned problem. Piling of 
the electrode section of said light emitting device is specifically carried out 
in the state of the wafer before being divided into each light emitting device, 
and a color conversion member is prepared in the perimeter of a light emitting 
device. Thus, by constituting, dependability can fully form the color conversion 
mold luminescence equipment which was highly excellent in the optical property 
with sufficient productivity. 

[0024] The gestalt of the operation which makes drawing reference and relates to 
this invention hereafter is explained. Drawing 1 is the typical sectional view of 
the light emitting diode concerning the gestalt of 1 operation of this invention. 
Laminating formation of n mold nitride semi-conductor layer 2, a barrier layer 
(not shown) , and the p mold nitride semi-conductor layer 3 is carried out in 
order at least insulating substrate top 1. The 1st transparent positive electrode 
4 of p mold nitride semi-conductor layer 3 mostly formed in the whole surface, 
The 2nd positive electrode 5 for bondings formed in the part on the 1st positive 
electrode 4, It has the negative electrode 6 on n mold nitride semi-conductor 
layer 2 exposed by etching etc. from p mold nitride semi-conductor layer 3 side, 
and the light emitting device in which it comes to form the insulating protective 
coat 7 except for the bonding side of each electrode is used. The bump 8 was 
formed on the bonding side of each electrode of such a light emitting device, 
respectively, these bumps' top face was exposed and the translucency mold member 
9 of fluorescent material content is formed in the semi-conductor layer side top 
face and side face of a light emitting device. Hereafter, each configuration of 
this invention is explained in full detail. 

[0025] (Light emitting device) In this invention, the light from a light emitting 
device is more efficient than the light emitted from a fluorescent material in it 
being short wavelength. Therefore, what used the nitride semi-conductor 

(InxGayAll-x-yN, 0<=x<=l, 0<=y<=l) for the barrier layer is suitably mentioned by 
using the light with luminescence brightness high efficient as the semiconductor 
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device which can emit light. Although the light emitting device using a nitride 
semi-conductor can be made to form on silicon on sapphire, a spinel (MgAi 204) 
substrate, SiC, a GaN single crystal, etc., it is desirable to use silicon on 
sapphire for fulfilling mass-production nature and crystallinity . Therefore, in 
this invention, it is formed on the silicon on sapphire whose nitride 
semi-conductor layer of n mold and p mold is an insulating substrate, and the 
light emitting device which has two electrodes in a semi-conductor layer side is 
used . 

[0026] If it furthermore explains to a detail, the laminating of the p mold 
nitride semi-conductor layer 3 which a light emitting device becomes from n mold 
nitride semi-conductor layer 2 which consists of 1 or two or more layers on 
silicon on sapphire 1, a barrier layer (not shown), 1, or two or more layers is 
carried out, and the further forward and negative electrode is formed as follows. 
That is, a positive electrode consists of the 2nd positive electrode 5 for 
bondings formed in the part on the 1st positive electrode 4 of p mold nitride 
semi-conductor layer mostly formed in the whole surface, and this 1st positive 
electrode, and the negative electrode 6 is formed in the front face of n mold 
nitride semi-conductor layer which removed a part of p mold nitride 
semi-conductor layer by dry etching etc., and was exposed. 

[0027] In this invention, n mold nitride semi-conductor layer 2 and especially p 
mold nitride semi-conductor layer 3 are not limited, but may use the thing of 
which lamination . 

[0028] When making a white system emit light in the luminescence equipment of this 
invention, in consideration of complementary color relation with a fluorescent 
material, degradation of resin, etc., the main luminescence peak of a light 
emitting device has 400nm or more desirable 53 0nm or less, and it is 420nm or . 
more 490nm or less more preferably. In order to raise the effectiveness of a 
light emitting device and a fluorescent material, respectively, it is still more 
desirable to use for 450nm or more 470nm or less the light emitting device which 
has the main luminescence peak. 

[0029] On the other hand, when it has the translucency mold member of fluorescent 
material content around a light emitting device in the luminescence equipment of 
this invention, resin, glass, etc. comparatively strong against ultraviolet rays 
can be used, and the luminescence equipment with which a white system can emit 
light can also be obtained using the light emitting device to which the 
ultraviolet rays which make the short wavelength near 4 00nm the main luminescence 
peak can emit light. The white light can be acquired by the light of such short 
wavelength red, blue, and by containing in Sr5(P04) 3 Cl:Eu as Y202 S : Eu and a 
blue fluorescent substance, making said ultraviolet-rays-proof resin etc. contain 
O-aluminum 203 as a green fluorescent substance (SrEu) green as the fluorescent 
material in which fluorescence is possible, for example, a red fluorescent 
substance, and applying to the front face of the light emitting device of short 
wavelength luminescence as a color conversion layer. 

[0030] With the gestalt of 1 operation of this invention, it has the translucency 
mold member which is a color conversion layer around [ all ] said light emitting 
device by using as opening the front face of the bump stationed on the electrode 
of a light emitting device. The light which emits light from all directions of 
said light emitting device by this is efficiently absorbed with the fluorescent 
material arranged around, and after wavelength conversion is carried out, it is 
emitted. For this reason, reliable white system luminescence equipment is 
obtained, without luminescence equipment deteriorating by ultraviolet rays. 

[ 003 1 ] moreover , in order to acquire the white light, as a fluorescent material 
used combining the light emitting device to which ultraviolet rays can emit 
lightDescribed above and also as a red fluorescent substance 3.5MgO, 0 . 5MgF2 , and 
Ge02:Mn, Re5(P04) 3 Cl:Eu (however, Re is chosen from Sr, calcium, Ba, and Mg at 
least a kind), BaMg2aluminuml6027 : Eu, etc. are suitably used as Mg6As2011 :Mn, 
Gd202:Eu, La02 S:Eu, and a blue fluorescent substance. Since luminescence by 
ultraviolet radiation is excellent by leaps and bounds, these fluorescent 
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materials can obtain the white luminescence equipment which can emit light in 
high brightness . 

[0032] It will not be limited especially if the 1st positive electrode 4 is an 
electrode material in which p mold nitride semi-conductor layer and ohmic contact 
are possible in this invention. For example, one or more kinds, such as Au, Pt , 
aluminum, Sn, Cr, Ti, nickel, and Co, can be used. Moreover, by this invention, 
although the 1st positive electrode can be adjusted to translucency and 
non- translucency by adjusting thickness according to a mounting gestalt, the 1st 
positive electrode is adjusting thickness so that it may become translucency. In 
order to become translucency, 10A - 500A of thickness is preferably set as 10A - 
200A. 

[003 3 ] Moreover , as the 2nd positive electrode 5, one or more kinds of metallic 
materials, such as Au, Pt, aluminum, Sn, Cr, Ti, and nickel, can be used. As for 
the thickness of the 2nd positive electrode, it is desirable to be set as 1000A - 
2 micrometers . 

[0034] It will not be limited especially if the negative electrodes 6 are n mold 
nitride semi-conductor and an electrode material in which ohmic contact is 
possible in this invention. For example, although one or more kinds of metallic 
materials, such as Ti , aluminum, nickel, Au, W, and V, can be used, it is 
desirable to consider as multilayer structure which uses Ti , W, and V as the 
base, respectively, such as Ti/aluminum, W/aluminum/W/Au, W/aluminum/W/Pt /Au, and 
V/aluminum. Vf can be reduced by using the electrode material in which n mold 
nitride semi-conductor layer and ohmic contact are possible. 2000A - 5 
micrometers of thickness of the negative electrode 7 are preferably set as 500 OA 
- 1.5 micrometers. 

[0035] In this invention, in order to prevent the inter-electrode short circuit of 
positive/negative, it is desirable to form the insulating protective coat 7 in 
the front face of a semi-conductor layer by using the bump forming face of each 
electrode as opening. Moreover, when an insulating protective coat is formed so 
that the top face of each electrode may be started for a while, it can control 
peeling with the substrate layer with which each electrode is in contact, and is 
desirable. It will not be limited, especially if permeability is good in the 
dominant wavelength as an ingredient of an insulating protective coat and the 
adhesive property with the 1st positive electrode, the 2nd positive electrode, 
and the negative electrode is good. Moreover, it is desirable when the ingredient 
which cuts the light of a short wavelength field is used. For example, the oxide 
of glass constituents, such as silicic-acid alkali glass, soda lime glass, lead 
glass, and barium glass, or Si02, Ti02 and Ge02 , and Ta205 grade is formed 
preferably. Moreover, although especially thickness is not limited, it is 
desirable that the permeability in the dominant wavelength is adjusted to 90% or 
more . 

[0036] (Bump) In this invention, a light emitting device has at least one bump on 
an electrode, and this bump's top face is the top face and abbreviation same flat 
surface of a translucency mold member which have been arranged in contact with 
said bump's side face. Thus, reliable luminescence equipment with easy and 
mounting is obtained by constituting an abbreviation same flat surface from a 
bump's top face and a top face of a translucency mold member. 

[003 7] Said bump is formed on the bonding side of the electrode of each component 
in the wafer condition before a light emitting device is cut separately first 

(the 1st process). A bump's ingredient can obtain the bump excellent in adhesion 
with each electrode, and conductivity, if metallic materials, such as Au and Pt, 
are used. Sticking-by-pressure formation of said metallic material is carried out 
on said each bonding side in a bump bonder. If flattening of the projection part 
produced in a part for the central point on the top face of a bump is pressed and 
carried out in a leveler, the bump who has width of face almost equal to a 
top- face side from a base side can be formed. Moreover, the configuration of a 
bump's side face can be adjusted by adjusting said press. The ejection 
effectiveness of light can be raised by carrying out reflective dispersion of the 
light which it is desirable that it is a taper configuration as for a bump's side 
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face, and emits light from the fluorescent material and light emitting device in 
a translucency mold member good on said side face. 

[0038] As for a bump, in the case of said metallic material, it is desirable to 
form in height of 20-50 micrometers. Moreover, it is also possible to form a bump 
in a thick film using ingredients, such as plating. For example, it can form in 
height of 5-150 micrometers by non-electrolyzed nickel plating. Moreover, a bump 
can also be made the two- layer configuration which prepared non-electrolyzed Au 
plating on non-electrolyzed nickel plating. For example, bonding nature becomes 
good and is desirable, when non-electrolyzed nickel plating is formed in height 
of 5-100 micrometers and non-electrolyzed Au plating is formed in height of 5000A 
or less on said non-electrolyzed nickel plating. Thus, so that the translucency 
mold member of fluorescent material content may be prepared in the semi-conductor 
layer side of the component in which the bump was formed (the 2nd process) , the 
particle size of a fluorescent material may be considered and said translucency 
mold member top face and said bump's top face may constitute an abbreviation same 
flat surf aceMoreover , preferably, the whole bump's thickness grinds said 
translucency mold member and said bump to coincidence, and exposes 5 micrometers 
- 100 micrometers of 5 micrometers - 150 micrometers of a bump's front faces so 
that it may be more preferably set to 50 micrometers - 100 micrometers (the 3rd 
process). Thus, by making a bump's height into said range, color tone 
nonunif ormity is controlled and the luminescence equipment which has a good 
optical property is obtained. 

[0039] Moreover, in the case of the light emitting device which has the electrode 
of a positive/negative pair and emits light in the light to the same side side 
like the light emitting device used with the gestalt of this operation, the 
current density near the negative electrode becomes high, and it is in the 
inclination which color nonunif ormity produces. By preparing a bump on each 
electrode of said light emitting device, and constituting from this invention so 
that this bump's top face may turn into the translucency mold member top face and 
abbreviation same flat surface which are an optical ejection side, the color 
nonunif ormity produced in each inter-electrode one can be improved, and the 
luminescence equipment which can emit light to homogeneity is obtained. 

[0040] (Fluorescent material) The fluorescent material used for the luminescence 
equipment of this invention uses as the base the yttrium aluminum oxide system 
fluorescent material activated with the cerium which is made to excite the light 
which emitted light from the semi-conductor light emitting device which makes a 
nitride system semi-conductor a luminous layer, and can emit light. As a concrete 
yttrium aluminum oxide system fluorescent material, YAl03:Ce, Y3aluminum5012 Y:Ce 

( YAG : Ce ) and Y4aluminum209 : Ce ( s ) , such mixture, etc. are mentioned. Even if an 
yttrium aluminum oxide system fluorescent material has little Ba, Sr, Mg, 
calcium, and Zn, a kind may contain in it. Moreover, by making Si contain, the 
reaction of crystal growth can be controlled and the particle of a fluorescent 
material can be arranged. 

[0041] In this specification, especially the yttrium aluminum oxide system 
fluorescent material activated by Ce shall be interpreted in a wide sense. It 
permutes by at least one element chosen from the group which consists of Lu, Sc, 
La, Gd, and Sm in a part or the whole of an yttrium, or a part or the whole of 
aluminum -- any of Ba, Tl , Ga, and In -- or it is used for the large semantics 
containing the fluorescent substance which is permuted in great numbers and has a 
fluorescence operation. 

[0042] In detail Furthermore, general formula (YzGdl-z) 3aluminum5012 : CeThe 
photoluminescence fluorescent substance shown by (0< z<=l [ however, ] ) , and 
general formula (Rel-aSma) 3Re'5012:Ce (however, 0<=a<l, 0<=b<=l, and Re) it is 
chosen from Y, Gd, La, and Sc -- a kind and Re* at least are chosen from 
aluminum, Ga, and In — it is a kind at least. It is the photoluminescence 
fluorescent substance shown. 

[0043]This fluorescent material can be strong for heat, light, and moisture, and 
can make the peak of an excitation spectrum carry out near 450nm for garnet 
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structure. Moreover, it has the broadcloth emission spectrum with which a 
luminescence peak is also near 580nm, and lengthens the skirt to 700nm. 

[ 0044] Moreover , a photo-luminescence fluorescent substance can make high 
excitation luminous efficiency of a long wavelength region 460nm or more by 
containing Gd (gadolinium) during a crystal. By the increment in the content of 
Gd, an emission peak wavelength moves to long wavelength, and also shifts the 
whole luminescence wavelength to a long wavelength side. That is, when the strong 
luminescent color of redness is required, the amount of permutations of Gd can be 
attained by making [ many ] it. On the other hand, while Gd increases, the 
luminescence brightness of photo luminescence by blue glow tends to fall. 
Furthermore, Tb, Cu, Ag, Au, Fe, Cr, Nd, Dy, Co, nickel, Ti , Eu and others can 
also be made to contain according to a request in addition to Ce . 

[004 5] And luminescence wavelength shifts a part of aluminum to a short wavelength 
side in permuting by Ga among the presentations of an yttrium aluminum garnet 
system fluorescent substance with garnet structure. Moreover, luminescence 
wavelength shifts a part of Y of a presentation to a long wavelength side in 
permuting by Gd. 

[0046] When permuting a part of Y by Gd, it is desirable to carry out the 
permutation to Gd to less than ten percent, and to set content (permutation) of 
Ce to 1.0 from 0.03. Although a green component is large and the permutation of a 
red component to Gd decreases at the less than twenty percent, a red component is 
suppliable with increasing the content of Ce, and a desired color tone can be 
acquired, without reducing brightness. If it is made such a presentation, the 
temperature characteristic can become good and the dependability of light 
emitting diode can be raised. Moreover, if the photo-luminescence fluorescent 
substance adjusted so that it might have many red components is used, the 
luminescence equipment which can emit light in neutral colors, such as pink, can 
be formed. 

[0047] An oxide or the compound which turns into an oxide easily at an elevated 
temperature is used for such a photo- luminescence fluorescent substance as a raw 
material of Y, Gd, aluminum, and Ce, it fully mixes them by stoichiometry , and 
obtains a raw material. Or the coprecipitation oxide which calcinates what 
coprecipitated the solution which dissolved the rare earth elements of Y, Gd, and 
Ce in the acid by stoichiometry with oxalic acid, and is obtained, and an 
aluminum oxide are mixed, and a mixed raw material is obtained. It can obtain by 
carrying out optimum dose mixing of the fluorides, such as barium fluoride and 
ammonium fluoride, as flux at this, stuffing crucible, calcinating in the 
temperature requirement of 1350-1450-degreeC in air for 2 to 5 hours, obtaining a 
burned product, then carrying out the ball mill of the burned product underwater," 
and letting a screen pass at washing, separation, desiccation, and the last. 

[0048] In the light emitting diode of the invention in this application, such a 
photo- luminescence fluorescent substance may mix the yttrium aluminum garnet 
fluorescent substance and other fluorescent substances which were activated with 
two or more kinds of ceriums. 

[0049]Nitrogen content calcium-aluminum203-Si02 fluorescent • substance (oxy-night 
RAIDO fluorescence glass) activated by the sapphire (aluminum oxide) fluorescent 
substance which otherwise absorbed blue, a bluish green color, and green, and was 
activated by Eu and/or Cr as a fluorescent substance with which red can emit 
light, Eu, and/or Cr is mentioned. The white light can also be acquired using 
these fluorescent substances with the color mixture of the light from a light 
emitting device, and the light from a fluorescent substance. 

[ 0 050] Moreover , the viscosity of a translucency mold member and the particle size 
of a fluorescent substance which a fluorescent substance contains influence the 
mass-production nature at the time of formation. That is, when the viscosity of 
the ingredient used as a translucency mold member is low, or when the particle 
size of a fluorescent substance is large, it is in the inclination which 
separation sedimentation by the specific gravity difference with the ingredient 
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used as a translucency mold member promotes. Moreover, it is in the inclination 
for conversion efficiency to fall by crystal destruction at a grinding process 
etc. if particle size becomes small in an inorganic fluorescent substance. 
Furthermore, since floe is constituted if it becomes not much small too much, it 
is in the inclination which the dispersibili ty to the inside of a translucency 
mold member falls, and causes the color nonunif ormity and brightness 
nonunif ormity from luminescence equipment. Therefore, although based also on the 
ingredient and fluorescent substance of a translucency mold member, the mean 
particle diameter of a fluorescent substance has desirable 1-100 micrometers, and 
its 5-50 micrometers are more desirable. A mean diameter shows the mean particle 
diameter measured in the subsieve sizer by making an air permeability method into 
radical Motohara ** here. 

[0051 ] Moreover , in order to raise a radiant power output, the mean particle 
diameter of the fluorescent material used by this invention has 10 micrometers - 
desirable 50 micrometers, and it is 15 micrometers - 30 micrometers more 
preferably. The rate of the absorption of light and conversion efficiency are 
high, and the fluorescent material which has such a particle size has the wide 
width of face of excitation wavelength. Thus, by making the diameter fluorescent 
material of a large drop which has the optically excellent description contain, 
it becomes possible to also change the light of the dominant-wavelength 
circumference of a light emitting device good, and to emit light, and the 
mass-production nature of luminescence equipment improves. 

[0052 ] moreover , the fluorescent material which has this mean-particle-diameter 
value frequency -- containing highly is desirable and 20% - 50% of a frequency 
value is desirable. Thus, the luminescence equipment which color nonunif ormity is 
controlled and has a good color tone is obtained by using a fluorescent material 
with the small variation in particle size. 

[0053] As a concrete fluorescent material used for this invention, the YAG system 
fluorescent substance (garnet system fluorescent substance activated with the 
cerium which comes to contain at least one element chosen from Y, Lu, Sc, La, Gd, 
and Sm and at least one element chosen from the group which consists of aluminum, 
Ga, and In) activated by Ce is mentioned. A YAG system fluorescent substance 
makes the solution which dissolved the rare earth elements of Y, Gd, and Ce in 
the acid by stoichiometry sediment with oxalic acid. The coprecipitation oxide 
and aluminum oxide which calcinate this and are obtained are mixed, and a mixed 
raw material is obtained. Ammonium fluoride is mixed as flux to this, crucible is 
stuffed, it calcinates at the temperature of 1400 degrees C among air for 170 
minutes, and a burned product is obtained. The ball mill of the burned product 
can be carried out underwater, and a YAG system fluorescent substance can be made 
to form in washing, separation, desiccation, and the last through a screen. 

[0054] Similarly , nitrogen content CaO-aluminum203 -Si02 fluorescent substance 
activated by Eu and/or Cr is mentioned as other concrete fluorescent substances 
used for this invention. Nitrogen content CaO-aluminum203-Si02 fluorescent 
substance activated by this Eu and/or Cr makes raw materials, such as an aluminum 
oxide, yttrium oxide, silicon nitride, and a calcium oxide, fuse and fabricate 
the powder which mixed the rare earth raw material to the predetermined ratio in 
1300 degrees C to 1900 degrees C (from 1500 degrees C to 1750 degrees C [ 
Preferably ] ) in the bottom of nitrogen-gas-atmosphere mind. The ball mill of the 
mold goods can be carried out, and a fluorescent substance can be made to form in 
washing, separation, desiccation, and the last through a screen. It can consider 
as the calcium-aluminum-Si-O-N system oxy-night RAIDO fluorescence glass 
activated by Eu to which red luminescence can emit light, and/or Cr by the 
excitation spectrum which had a peak in 450nm by this, and the blue glow which 
has a peak in about 650nm. 

[0055] In addition, the peak of an emission spectrum can be continuously shifted 
from 575nm to 690nm by fluctuating the nitrogen content of the 

calcium-aluminum-Si-O-N system oxy-night RAIDO fluorescence glass activated by Eu 
and/or Cr. Similarly, an excitation spectrum can also be shifted continuously. 
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Therefore, a white system can be made to emit light by the synthetic light of the 
light from the gallium nitride system compound semiconductor which contains in a 
luminous layer GaN by which impurities, such as Mg and Zn, were doped, and InGaN, 
and the light of about 580nm fluorescent substance. Especially, about 490nm light 
can also obtain luminescence ideal for combination with the light emitting device 
which consists of a gallium nitride system compound semiconductor which contains 
in a luminous layer InGaN which can emit light in high brightness. 
[0056] Moreover, the light emitting diode with very high color rendering 
properties which contains a RGB (red, green, blue) component in high brightness 
using the light emitting device to which a blue system can emit light can also be 
made to form by combining the nitrogen content calcium-aluminum-Si-O-N system 
oxy-night RAIDO fluorescence glass activated by the YAG system fluorescent 
substance activated by above-mentioned Ce, Eu, and/or Cr . For this reason, the 
neutral colors of arbitration can also be made to form very simply only by adding 
a desired pigment. Any fluorescent substance is an inorganic fluorescent 
substance, and can make the light emitting diode with which the outstanding 
mass-production nature was compatible with high contrast form in this invention 
using an organic light-scattering agent, organic Si02, etc. 

[0057] (Translucency mold member) A translucency mold member is made to contain 
such a fluorescent material. As an ingredient of a translucency mold member, 
lightfastness is high to a light emitting device and the light from a fluorescent 
material, and the thing excellent in translucency is desirable. Moreover, when 
working as a protective coat which covers a light emitting, device , a certain 
amount of rigidity is required. As an ingredient of a translucency mold member, 
non-solvents, such as an epoxy resin, silicone resin, urethane resin, an 
unsaturated polyester resin, acrylic urethane resin, and polyimide resin, or 
solvent type liquefied translucency heat-curing resin is specifically mentioned 
suitably. Similarly, liquefied translucency thermoplastic resin solvent type [, 
such as acrylic resin, polycarbonate resin, and poly norbornene resin, ] can also 
be used. Furthermore, not only the organic substance but the hybrid resin which 
mixed a silicon dioxide, acrylic resin, etc. which were formed with inorganic 
substances and sol-gel methods, such as a silicon dioxide, can be used suitably. 
Moreover, when [, such as a convex lens member, ] covering a translucency mold 
member with resin etc. further, selection use can be carried out from the resin 
indicated by **** in consideration of adhesion with a convex lens member etc. 

[0058] In this invention, the translucency mold member 9 of fluorescent material 
content is formed in the top face and side face of a component of a wafer 
condition. Thus, by carrying out in the state of a wafer, it can grind behind, 
and can adjust to desirable thickness, and the luminescence equipment which has 
an ideal color tone can be formed. Moreover, by preparing so that it may cover to 
the side face of a component, the translucency mold member of said fluorescent 
material content can carry out color conversion of the light from a component 
side face, can be emitted, and can control color tone nonunif ormity . Moreover, 
there is nothing that intercepts light since a thing required for the light 
emitting diode of this invention to connect [ wire ] electrically does not exist 
in the translucency mold member of fluorescent material content, and optical 
ejection effectiveness is good. 

[0059] In this invention, the top face of the translucency mold member used as a 
luminescence side is a bump's top face and abbreviation same flat surface on the 
electrode of a light emitting device. Here, in this specification, it considers 
as the thing of a wide sense with an abbreviation same flat surface that the coat 
of said bump's whole side face should just be carried out by said translucency 
mold resin. Thus, without exposing a bump's side face, by covering with said 
translucency mold member, it can prevent that moisture will be absorbed from the 
interface of said bump and said translucency mold member, and is desirable. 
Moreover, especially the configuration of the top face of said mold member is not 
limited, and may wear the curve, you may have irregularity, in such a 
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configuration, the lens effectiveness is acquired, and good directional 
characteristics are acquired. 

[0060] Thus, the obtained luminescence equipment attains [ various mounting ] with 
their being abbreviation parallel and has the top face of the luminescence 
equipment which consists of a bump's 8 top face, and a translucency mold member 9' 
of fluorescent material content, and the desirable substrate side base of 
luminescence equipment. Furthermore, said luminescence equipment can mount two or 
more luminescence equipments densely easily as it is an abbreviation rectangular 
parallelepiped, and it is desirable. When using for the same field side 
especially the light emitting device which has two electrodes, in case prepare a 
bump on said each electrode, respectively, an external electrode and luminescence 
equipments, such as a lead electrode, are taken because the conductive connection 
part of the electrode of each positive/negative considers as equal height 
mutually from a component base side and electric conduction is taken with a wire, 
the loop shape and the angle of approach of each wire can be made equal . The 
reinforcement of a. wire can improve by this and the wire piece by external force 
etc. can be prevented. 

[00 61] Furthermore , as shown in drawing 5, you may prepare in all directions so 
that the perimeter of said light emitting device may be covered by using as 
opening a bump's top face in which the translucency mold member of said 
fluorescent material content was prepared on each electrode of a light emitting 
device. Thus, if constituted, all the light that emits light from a light 
emitting device can be changed into fitness, and the luminescence equipment which 
can emit light to homogeneity is obtained. If the translucency mold member of 
fluorescent material content is especially prepared also in a substrate side 
base, flip mounting is attained and improvement in an output can be aimed at. On 
the other hand, when the substrate side of said luminescence equipment is made to 
counter a mounting substrate and it fixes by die bond resin, the light which 
emits light from the substrate base side of a light emitting device by making 
said fluorescent material contain in said die bond resin can be changed good, and 
it can take out outside. 

[0062] (Reflective film) The reflective film 11 used for this invention is for 
controlling that the light which emits light from a substrate side is emitted 
outside, raising optical ejection effectiveness, and obtaining better 
luminescence. As an ingredient of the desirable reflective film, an oxide film, 
various metals, etc. which were formed by multilayers are mentioned. It is 
desirable to use a metal membrane from a viewpoint of the ease of carrying out of 
formation especially. As a metal membrane, high Ag, aluminum, those alloys, etc. 
of a reflection factor are specifically mentioned. These metal membranes can be 
formed with the sputtering method, a vacuum deposition method, etc. In this 
invention, that what is necessary is to just be formed so that the base of a 
substrate may be covered at least, the reflective film is continuously formed so 
that the side face and base of a chip may be covered preferably. 

[0063] 

[Example] Hereafter , the light emitting diode of the example concerning this 
invention is explained. In addition, this invention is not limited only to the 
example shown below. 

[0064] the luminous layer (not shown) to which each semi-conductor layers 2 and 3 
and blue (470nm) can emit light on the insulating substrate 1 which consists of 
[example 1] sapphire (C side) MOVPE it forms by law. A wafer is picked out 
from a reaction container after annealing, after forming the insulator layer 
which becomes the front face of p mold nitride semi-conductor layer of the 
maximum upper layer from predetermined Si02 grade, the resist film of a 
predetermined configuration is formed on said insulator layer front face, RIE 
(reactive ion etching) equipment performs etching from p mold nitride 
semi-conductor layer side, and the front face of n mold nitride semi-conductor 
layer which forms the negative electrode is exposed. Next, after exfoliating said 
insulator layer with an acid, the 1st positive electrode 4 on p mold nitride 
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semi-conductor layer in the maximum upper layer which becomes the whole surface 
from nickel/Au mostly is formed by 200A of thickness so that light transmi ttance 
with a wavelength of 470nm may be 40% and surface resistivity may become 2ohms / 
**. Next, the 2nd positive electrode 5 which consists of Au by the lift-off 
method is formed by 0 . 7 micrometers of thickness on said 1st positive electrode. 
On the other hand, the negative electrode 6 which similarly consists of 
W/aluminum/W/Au by the lift-off method is formed in the front face of n mold 
nitride semi-conductor layer exposed by etching by 0 . 8 micrometers of thickness, 
and it considers as an LED component. 

[0065]Next, the insulating protective coat 7 which consists of Si02 so that only 
the bonding area of each electrode may be exposed and the whole component may be 
covered by patterning is formed by 2 micrometers of thickness so that light 
transmi ttance may become 90% in the wavelength of 47 0nm. 

[0066] It sets to the nitride semi-conductor wafer which it is above and which 'was 
formed by having, and is drawing 3 . - As shown in (a), the crevice for preparing 
the translucency mold member of fluorescent material content in a semi-conductor 
layer side face by dicing is formed. Thus, by carrying out dicing, the 
translucency mold member of fluorescent material content can be arranged on the 
side face of the luminous layer of a light emitting device, color nonunif ormity 
can be controlled, and it is desirable. Moreover, in case the scribe of the wafer 
is carried out, the pressure concerning this wafer can be reduced and the 
curvature and cleavage of a substrate can be controlled. Au which is a bump's 8 
ingredient is made to stick by pressure in height of 50 micrometers in bump BOMBA 
on each bonding side of each electrode after dicing. (The 1st process) . 

[0067]On the other hand, the ingredient which is made to fully stir 
3aluminum5012 :Ce at 65 degrees C as 80 weight sections, the epoxy resin 100 
weight section, an acid anhydride, a hardening accelerator, and a dispersing 
agent, and serves as the translucency mold member 9 of fluorescent material 
content in Si02 is formed as a fluorescent material (Y0.8Gd0.2). The viscosity of 
the epoxy resin at this time is 700cp. Thus, the ingredient used as the 
translucency mold member of the formed fluorescent material content is made to 
cover with 150 micrometers of thickness so that said bump may be covered by DIP 
(the 2nd process) . This is stiffened by primary 85-degree-C hardening for 180 
minutes, and 140-degree-C secondary hardening for 240 minutes. 
[0068] Next, each bump 8 and the translucency mold member 9 of fluorescent 
material content are ground from both semi-conductor layer sides, and a bump's 8 
front face is exposed so that this translucency mold member top face may be set 
to 40 micrometers from the luminescence side of a light emitting device (the 3rd 
process). Moreover, grinding and polish of a substrate are done from a substrate 
side so that thickness may be set to 120 micrometers. 

[0069] After dicing finally removes the translucency mold member of a location 
from which a nitride semi-conductor wafer is cut, a scribe line is lengthened 
with a scriber and external force cuts in the shape of [ of 3 00 micrometer angle 
] a chip (the 4th process) . 

[0070] The yield is 95% when a white LED lamp is formed using the light emitting 
diode formed as mentioned above. Thus, by using the light emitting diode which is 
this invention, luminescence equipment can be produced with sufficient 
mass -product ion nature, and dependability can offer little high luminescence 
equipment of color tone nonunif ormity. 

[0071] On the other hand,' after preparing an insulator layer, a nitride 
semi-conductor layer semi-conductor wafer is cut in the shape of a chip. (Example 
1 of a comparison) After arranging on the base in a cup of a mounting lead of each 
light emitting device and connecting electrically with a wireThe yield is 85% 
when light emitting diode is formed like an example 1 except making it first 
filled up with a fluorescent material content translucency mold member in a cup 
so that a light emitting device may be covered, and preparing the convex lens 
member of translucency after that. Moreover, nonunif ormity is looked at by the 
color tone as compared with the light emitting diode of an example 1. 
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[0072] (Example 2) After the 4th process, except performing the 5th process which 
uses sheet expanded 10 for each light emitting diode, and forms the reflective 
film 11 in a silicon-on-sapphire side by the spatter, if light emitting diode is 
formed like an example 1, the same effectiveness as an example 1 will be 
acquired. Moreover, the light of an end face can be taken out to a luminescence 
side good, and the light emitting diode of high power is obtained. 

[0073] (Example 3) If light emitting diode is formed in each light emitting diode 
like an example 1 from a substrate side after the 4th process except forming the 
translucency mold member of fluorescent material content in the perimeter of a 
substrateLuminescence equipments other than the exposure of the bump prepared on 
the light emitting device which have the translucency mold member of said 
fluorescent material content on a periphery altogether are obtained. Since the 
same effectiveness as an example 1 is acquired and also color conversion of the 
light which emits light from all directions of a light emitting device can be 
carried out good, color nonunif ormity is controlled and still more uniform 
luminescence is obtained. 

[0074]On the other hand, 3aluminum5012 : Ce as a fluorescent material (Y0.8Gd0.2) 
80 weight sections, Mix ethanol by the silanol twice the weight [ the silanol 
(Si(0Et)30H) 100 weight section and also ] of said, and a slurry is formed. After 
making a wafer breathe out this slurry from a nozzle and applying with the 
ingredient of the translucency mold member of fluorescent material content, It 
heats at 3 00 degrees C for 3 hours, and a silanol is set tp Si02, and except 
making a fluorescent material fix on a wafer, if luminescence equipment is formed 
like an example 1, the same effectiveness as an example 1 will be acquired. 

[0075] 

[Effect of the Invention] As explained to the detail, the luminescence equipment 
concerning this invention can form a bump on each electrode, before cutting a 
wafer in the shape of a chip, piling of the conductive part can be carried out, 
and dependability can produce efficiently the color conversion mold luminescence 
equipment which was highly excellent in the optical property by preparing a 
fluorescent material content translucency mold member in a semi-conductor layer 
side . 

[0076] Moreover , since the luminescence equipment of this invention has the 
translucency mold member of fluorescent material content on the whole perimeter 
surface of a light emitting device by using a bump exposure as opening, it can 
transform the light from a light emitting device efficiently with a fluorescent 
material, and can emit light to homogeneity in the color tone considered as a 
- request. For this reason, degradation of the exterior by the light from a light 
emitting device can be controlled. 

[ 007 7] Moreover , by preparing the insulating reflective film which followed the 
substrate side, optical ejection effectiveness is good and can consider as little 
luminescence equipment of luminescence nonunif ormity . 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l]It is the typical sectional view of the light emitting diode of the 
gestalt of operation concerning this invention. 

[Drawing 2] It is the typical top view of the light emitting diode of other modes 
of the gestalt of operation concerning this invention. 

[Drawing 3] It is the formation approach of the light emitting diode of the 
gestalt operation concerning this invention. 

[Drawing 4] It is one process of the formation approach of other light emitting 
diodes of the gestalt of operation concerning this invention. 



- 14 - 



JP 2002-118293 A 



[Drawing 5] It is the typical sectional view of other light emitting diodes of the 
gestalt of operation concerning this invention. 
[Description of Notations] 

1 ... Substrate 

2 . . . n mold nitride semi-conductor layer 

3 . . . p mold nitride semi-conductor layer 

4 ... The 1st positive electrode 

5 ... The 2nd positive electrode 

6 ... Negative electrode 

7 ... Insulator layer 

8 ... Bump 

9 ... Translucency mold member of fluorescent material content 

10 ... Sheet expanded 

11 ... Reflective film 
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[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[00 08] tti. mi^yy commit 5 um— 1 50 
umX'foh. ztiizx^x. nm-Mzftft-f $> z t tM 

[0009]**:. msj^yy<n±m. mfmmmt 
*-)VYmt<r>}Lmfr^j:hmt3iW.<n±m\±. mum 

!Bffit,ZttLXB&?ftX'fo$>Zt£%fmb-t&, ZtiiZi 

1 0 0 1 0 ] ttz, mxmmt. c e tmsztuzj -y 

1- U A • 7-^5 ^ A • -x E u 

Sl^/XtiC rT-ft«$iX/tM*-^*C aO-A 1 2 O 

3 - s i o 2 *^MtR^ixi» lmx'h&ztwmt-t 
a. mm±.iz¥mwmtt-f&?£?em?b. mmm* 

HSWfc^l»«f4^KS$-y:&^2«Iiei:, liuiESift 

itrie^^N-JK® b TOc^'vrwii 

£ fStti 3 coin fc. HufE^xxN-fc^^i^ 

1.0x7 9 4 y-thz.bi.zi. nwm-h^A^TMb^ 
*-f&. ztuzi-oxmm^XK^emm^m^-tiz. 

btfX'%h. 

[0013] tiz, Bute^3 cvxmz&^x > BtfiE&x 

yTiOMJf # 5 ^ m— 1 5 0umb%Z>£?l,zmfg1$tl 
h* ZtllzX-oX. mSm2<7)JMXBf$.Ztltz : i:->l' 

vmt'tco&minzmmt h z b%< gmzmm-tz 
z b tfx-z , miffitt*^ < *2-iz$mt hzb imwi 

[ooi4i*fc. Buis^4 coumm. miwm=f-<r> 
b hmm.mizm^Ltzm^i^-^vmt^m^. 
■tzzbzmib-tz>, ztiizxix'fttiti&z&tmw 
<i . ft&wm b nszmzmiz $ ti & > < v r±m\>M<m 
m±m iz&m>9isifowt& : z Ynmz^-thz 

[0015] tiz , mrism4 coistiL mnEiBfcSi^ 



[00 16] 

is^mMtc* JLoftffltt^iSv vessnsstftsat* 1 

m^Pi^tuz^m^iz^Lxauyxmtbit 
mz^m±w&is-%<r>*-)VYmi*mi&-imt> < fo 

-ytz. M ! #mizlt&co£o%7mW l £gb%Z>. 
[00 18] f-vr^O^S^V^yhU-K^-/ 
TfllSaNcEitU WIS*?*)**** 'J - YW&b V 

4 ^-mx-wMMzmnLfz®. t-r. m^bvA*?- 
^m^idiz^-yy^nzf^^y^mizx V'mman 

zttz-tttzmimzmT&A Lwmitz-txwm 
mzmm- * , cio j; a ixm 1 h swfj&w* 

[ooi9] -e<7)f*. flu^xiBWcoiim-pjbsaMss 
^-r^.T--f yyy-xmzi&Lik&ibmz, &gmmt 

[0020] j; 3 (c i -3wfbiastt»rtW-*K* 

[0021 ] tfz, ftftgi&W^miklzZch iz-otiXM 

[0022] HulS^3t^S«±> ^^^Sr^* 

wKe^ffw+fc^-f 

TS*, &J»y*?$,j]iSn : £ J l\Zmz~fb%tktiZ>. 

[0023] *zx~&%pm. ±u<m&iimthtz 
*b. %ftm?&mz&3m&tf : §:miz>i><?>X'$>h. * 

^3t^SS- ^Mtt J; < »«f * Z b *<T# 6 . 
[0024] JTF. 0^«!afc:LT*3*Wk:fl54»6O 
JKBfc-^v^TBiW-* . 0 1 ii*¥tm<?)—9m<VBmz 

&h^y4*-Y<nmmwmmx'hh. mmmm 
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± i k. >j,-%< 1 i> nmmiv®i*m#m 2 . mm m 
wafts *u p mmm^m&m 3 of a^ffit^jss 

ftfcSMflsSr* 1 ]Et&4 fc . »l]E«fi4±<0— 
jSSftfctffT-f ^ffl<0JB2jE«S5 t . Piftt 
i|mWWi3**»4>xvf->'^fcJ: OSUJSftjfcnSH 

[0025] ( asas*?- ) *nwKasv >T » ztm^fr 

wt Sr wmm&tmwm^ t lt, g-ftw^tt ( 1 

n x Ga y A 1 , _ x _ y N. OSx^h Ogyg 
*/MMgAi 2 0 4 ) SiC. GaNli^ 

'mmx'h^yr^Tm^.±i,zm^ti. ¥*wra 
izm^mi^-t^^tm^im^x^. 

[ 0 0 2 6 ] £ £ (cttMtcfMJK- & b . SBfcfli-? Ji . -fr 
7 r -f TS« l Jbfc l Xtt 2 J2Lfctf>»&» fc$r* nllfl; 
ft¥*ffcJI 2 , vStt/f (ESW) s lXtt2JiLt<7)« 

frhtchv mmtwm#m 3 **«jf s ft , HtejEatf 

1 jEH«g4 fc&fll 1 iEWLhO— aSfcJKjftSfLfcjKyT* 

-csajs-fr*: n sg-ft W¥*sttJi eygm izmtiiztix^ 

[0 027]*»Wt*J^T. nffia-(Lfe^ftJi2S. 

[0028] 4^0*3ia&»fc:*$vvc Bfe**Jfc#S 

JSSLT. ^3tS^<50±IBKf-^(i:4 0 0nmIiLh5 3 

0nmtlT* { if4L<, «J: , )fftL<Ji4 2 0nmJ.Xh 
4 9 OnmBlTtl)^. &3t%Ft kmitWgk. COWim 2r 
-ffL-fillSl±$-€-i.^^<i:4 5 0 nmJJUi4 7 0 nm 

[0029] #*BJJtf>»(asaKc*H *T . SSftS 



xsjmKmmTzm^x 

UY 2 0 2 S : E u . tfift36*t US r 5 (PO 
4 ) 3 C 1 : E u s ai^»feffit*i: LT ( S r E u ) 

o • a 1 2 o 3 zmsmmmmffirxizttzit. m 
&%¥£/t<?>?&£mi L <o$imz-&$zmm t ixmfi-t&z 

[0030] *f6W<0— mtOKHIITtt. *3fc*?tf>« 

Htc J; o T f&XttBA t »'fl: S ft •& £ t * < . ft^tt^ft 
^efe^3tSB*^t ^.ft h . 

[0031] *fcefMtt»*/ii<>te, ^M* J »7fc»r 

«*»363lt?i:ffl»^*>*TfflV^ft4«*W«i: L 
Tx iieUJtffi^. LT3. 5MgO • 

0. 5MgF 2 - Ge0 2 :Mn, Mg 6 As 
2 0, j :Mn, Gd 2 0 2 :Eu N La0 2 S:E 
u , ^mmt URe 5 (P0 4 ) 3 C1 :Eu 
(fefc'UeliSr, Ca, Ba, Mg*>A,SiiR$ftl> 
^ : 5r< tt>— 9) > BaMg 2 Al 1 6 0 2 7 :Euf 

tftmizm^dixh. £ft£<oabtM«±. ^h3tti 

[00 3 2] #&BJJ{£fcVvcS&lIEmSi4«: s pSg-fb 
ft¥3M*J| 1 3}-- 5 -y ^S«4^T8g^«fii«^T'^ft(f«F 
fcRR^$ft=5rV\ WiJf s Au, Pt, Al« Sn, C 
r % Ti. Ni, C oWlWU*Lk*mv>&ZbifiT 

#4. mijE«fiiii. mmmmzafrMx , mm 

t y ^ f- n-A- 5 0 0 /X H o-A , »^L< 
{il O^-yy'Aho-A- 2 0 03j">-^Xhn-ACiS 
«$ft4. 

[0 03 3] tfc. &21EWm5b UT«, Au. P 
t, A 1 , Sn. Cr. Ti. Ni^COl SS13LhcO^ 

0 o o * y yx y o - a~ 2 m izm%. 2 ft 4 

[0034] *»flBfcti V ^Tm^® 6 « . n SlSWb** 

mftt 5 -y ^«&i!*^ti : Sr*fls«^t:'S)ft(fwtis 

StSftS:^. fffitf. Ti.Al.Ni,Au.W. V 

1 . W. Vfc-Hl^X^-^h-f STi/A l . W/A 
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1/W/Au, W/A 1/W/Pt/Au, V/A 1^ 

0 0 0*yyxhu-£.~~5um, L<Ji50 0 0 
[0035] #fc9jjc:fevvt . IEfl<0««Hltf>Jl*B*l» 

TOL Sfl2iEtt«L &tfftm«&fc^£*tt* { ft#T'J>ft 
(0*7X«t, *fc»iS i0 2> Ti0 2 , Ge 

o 2 . sixTaj o 5 wamiwum* i<m&zti 
[0036] (Ayr) *««t=*jv^T . %3es^«m 

SLUG'S: < 1 1 1 ocaKyT£3i"U WO?<F>±m 
h'^WWiffitBSInl-^ffi-C**)^. £<?)«]: 3 fc. M'^r 

[0037] mzrtynt. t-rzmm^tfm* izmm 

sii, au, p t m<r>±w&m*%b * & t &w.m t <rm 
muRx/mm^zmx^yr^nh z ttfx-z h . a 

ZbtfXZZ. £*:mZWKZffi&-t& ZbX)^V7<r> 

[0038] mi&SM®<r>igr& , Ay 20—50 

h. 0Ut£. mWMN i^-y*lCT5-~l 5 0^m(OS 
> -y ^±££1®*? A u ^ >y * SrlSff/i 2 JfflWUc^&d 



fctT^S. 09i.«f. iSSJifN i.X-ydf£5— 1 00// 
m»i!3T»)SL. ttlE&CjffN i ^ -y^±tCte^A 
u * -y * £ 5 0 0 0 * V h n - A^TROiS £ 

5 izj* y?im&. ztifc m?r>*m#mMiz'§i%M&is 

SOMff* 1 * 5 // m~ 1 50//m. if 2 L<{i5//m— 1 0 
0/xm. J: L<{i5 0//m— 1 00umt%&£ 

[0 0 39] 4fc, *SatO»!BTfflV^ilfcf63erF 

o fe a 7 * ? ± t § *ai6i ^ j> ■& . pkwwx'ii s iirE^7t* 
^. i b . %-tc^3te-r ■§» £ fc *^r^^ 

[0040] («3BMj«) *fWBOfBia6ll*cfflv^<t 

ATffiSSixrtr-f -y h U >>A • T^S-^ABKb^S 
fflf^-XttfctWftl.. fti*^^ 7h'J7 

a. ■ Tiv^-vj&fcw&mete'&t txit. ya i o 

3 :Ce, Y 3 Al 5 0 12 Y:Ce ( YAG : C e ) 
-^Y 4 A 1 2 0 9 :Ce, ^ZliZiX^m&WiZtf 

!fi!l®(CBa, Sr, Mg, Ca, Zn^>jr<i{>-1 
[0041 ] #t9»Hgfc*5VVCs C eX'ttfeZtvtzJ y 

hu^A • Tfrs-v&mim&mefanimiz&mz 

Lu, Sc % La, GdSVSm*^^r^l¥A^gi 
;U*r.^A<0— 56$>-&VHi^{!ti:S-B a, Tl, Ga, I 

*%t}fc^nmzmi-t&. 

[0042] mizmt<te. -m& (y, gci, _ , > 

3 A 1 5 O j 2 : Ce UIU 0<zg 1 ) X'7jk£tl& 
y*h/\s$* y±>A&%fa J $>-fB3!t (Re , _ a Sm 
J 3 Re ' 5 0 12 = Ce (fit, 0Sa<l s OS 
bSl. Red Y. Gd, La. S cfrt>MtRZtl& 
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'J?%<tl>-m. Re' It, Al, Ga, I n*>tIS? 

[00433 zff39&ewmt. bm&ttsb. 

5 80nm#jfflC$>07 00nmtt~r-eSr5l<y 

[0 044] 4fc7* WW5**>*it3WMi. ISsii* 
IZGd (XTHU-'fA) ^^-rS^ttCiO. 460 

IS. Gd ^WMOttJDlc i 0 . SBfc f - ? 

M£^<-t4.riT'jI]M4. -3\ Gd#tiflirt4 

Tb, Cu, Ag, Au, Fe, Cr, Nd, Dy, C 
o. Ni, Ti, EuL>£ttZlt&Zt tT"£4.> 
[004 53 Lrt't. -y hfifitSrff^'f v h 'J 

• T/PS-^A • #-*y M««*<0M»7 
Al ^-g|5$r G a TH*-** -I t "PJBKftft^fflft 

[00463 Y<9— gB£GdT*a&-t4*§£\ Gd^ 
WMZ lfl£jft(cU loCe^tt (fflft) $-0.0 
3*^1. OiZ-thZtimt U\ Gd^W2 

C e ffi^&im^tZ t T%&J&ft*m*. . 
T3tf4£fc*<W3«0€**»*£i:a t 'C*6. -ICO 
J: 3 $r»S(c-*4 fcftKWttjWWF t=Sr DfBfryM 
K<y}1tilftt£fa±;*-£4.ri:#T#4. 4fc. 
£^ < 4 <fc o (c|»3*ufc7 * 5 *-fe >-*tbt 

sg^^s^JB^-r h i fc #-ei 4 . 

[00473 -T^idSr?* h;P5^-fe>-x®3t*(i, 

a»JtT+*(cfi-&L.Tism*»*. xi±, y, Gd, 

f^7 -y -fb^ Sr mm.m.-& I, T *H*RfciS*> , £|S.4>1 3 5 

0—14 5 0* cco%&$fflT'2-^5mmm8.ixm<. 

KM, i i: T134 £ t 4 . 

[0 04 83 ffifgHJcO^^^-F^fctv-C. 



[00493 ffitctWft. #&-feWfe£©JKLT#fe 
rt^^TBESr^ftfti: L"Cfct. E uRTS/XltC rX'tt 

&tf/X(iC rTft^^iXJtS^WC a- A l 2 0 3 
- S i 0 2 flbfcfc (**S^->f t- 54 FSbfcffi^ ) mtf 

wft>ti&. z.ixb<nfk^*mmLrX?&m=?-tpt><7> 

IS. 

[00503 4fc. *3tfto6 t **Sn&aBl£tt*-/l'F 

mwzhh. zuz. tit'O'hz 

tCtiS^s ffitW-OTl^lSfiMi 1 — 100 ju m*«Jf 4 

[005 1 3 4fc, f63tffl**l*I±S-e:4feAmi» * 
fSBBTfflV^^tiffitftirciOT^ttg'i 1 0 /xm~5 0 
//m*<|!f4t<. £*)fttL<l&l 5Atm~3 0^mT 

[ o o 5 2 3 Hz, zwmmmz&t&mM&ti 1 

mBOS<tt2tlX\.i&ZbtiW&L<. ffl««420 
%~5 0%tfftt U^. a ttlgW^7^» 

[0053] *JWBfc:fflV^n4*i*cW«3t««i: L 
T, CeTftSSilfcYAGiRaatWc (Y, Lu, S 

c, La, Gdm?SmfrbW,iiXtz$-%< 1OC0 
7tSi:, A 1 , Ga. RVI n*^&4S¥A>A>jMffft*: 
^"=5r< i: l> l-odOTcSfcSr^T^S-feU^AT'ft^SS 

{4. Y. Gd. CeC0#±IS7r^$r-ft^St&JtT'K^ 

ft 4 i: St-fbr ;b s - ^ ^ ii-S- L r ilHrum 

Sr^4. ClixiC75-y^X.t LXV vitTy^—^J** 

m.&Lxttimizmh, 1 4 0 cc^ast- 1 7 0 
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&ZbtfX'£&. 

[0054] mniz. ^ftwizm^^tizfticDMfc&im 

ytifcb LX. EnSOf/X\tC r X'W&HfltzWm^ 
CaO-Al 2 0 3 -S i0 2 ^3t**^ff>ixS. -I<7> 
E u&lX/X(2C r T-itS^^^-ir^rC aO-A 1 

2 o 3 -s i o 2 mitm*. mkT>ui-iyj±. 

WT 1 3 0 0°C*^1 9 0 0*C (<fc9$f£ t<iil 5 0 
0*C*>£>17 50*C) C&^T^SJUfc^ 

8,z#-/i>$>\sLxm&. ti-m. &mmzmL 

X&%.»£B&£-£&ZbtfX'%&. Ztil,Zj:K)450 
nmfctr-? £ 1> o^KliBX^^ b;Ui:$«j6 50nmlC 
tr-?#S>£#fe#(;: J: O^feSBfctff&ft^fi&SrE u& 
V/X«dC rT#vS$il7tC a-A 1 -S i-O-N^ 

[ 0 0 5 5 ] Srfe.. E uRXf/XHC r T-ft«$ix£C 
a-A 1-S i-O-NJM-dfi^'f h5-f KSsSBS^S 

#-lr^S5rti«-r S -r b lei -otMx^? h;uo f- 

7 & 5 7 5 n m#>£> 6 9 0 n miZ^MmiZ^y bi~ & Z 

ttfxzh. nw.z, mm*'*-? hfrhmmizisyh 

Z-£&ZbtfX%&. *<7)tz#>. Ms. Zn&fcV^Jsfc 
^H-7*$^?tGaN^I nGaNSrSBfrlC^tfS 

•ft^'u ■^j-.mt^^mm^^^t . ^5 s o n 

til490n m(T>itff^mz^mms: I 
n G a N ^SBftlt^t^ttf U ^ A^-SW^f**' 

-c§=&. 

[0056] _b&7)C eT'WvSSiXTtYAG^ 

E u&tf/XteC r T*fttS£iX*:^»^frC a- 
A 1-S i-O-NJM"* K^Ji^t Srffi 

fflURGB Jifi, fig»2r^SIS(c-i-tJ 

•ess. wtfjfcA. Bfa^roH*aanrt-6^trff«<o 

tJ3^T«Mfi.<J5S3t«=t>«l®«5t«i-CJ>0. 3HSf5ft 
m§M^ S i O 2 & if** W LT ^ h 5 x h fc (Sft 

[0057] (mtm^-frvsm) z.co£3%&*m 



ffl-rs^fc^T't*. mz. imwzvx%< -Mim. 

mizmm-t&zbwx'zz. *tz. auyxmi&zm. 
v >xgmwb<7)®m&z%& lxjj&vsm ttzmm 

frt>&&fflmt& Z b tfT'S h . 
[0058] *%Bj{cfcv^T. «3HMJ**^03Ktt* 

aawrtui**^***^!!* z b * ? -cs s . 

«Mt * fSESl ^ *T 2efe UJf S w t jt^'T * ftp A 7 $■ WJ 
-thZbWX'Zk. £fz. *tm<7$&ty4 Ktt, 

[0059] *fM8te*}V^T. ffeJttffifc^iaUtett*- 

0&Pi- j FS'cfc&. zzx\ xmmmiz&^xv&m— ¥ 

ffit(is lliie>'N>7 > <7)Wffi^:#:* < mfieS3ttt ; &-;i'Kffi 

^H^wtcT^s-f •§> i t c i 0 , tiffed rfcflriEi 

cD*Wi±-tZZbif i X'%#*L^. ttz. TOE^-tH* 

[ 0 0 6 0 ] z<7>£ 0 i,zi,xnhtit$&mw l &. 

¥ftX'b&bm*%£&&*It&b%:')1it&L\.\ HtcfT 

zmi l zm&-t&zbtfx'Zifr±L\\ mz. m- wmiz 

6. 
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[006 1] 11 5 tzm-t i 3 . UffiS©t*** 

&*utAy7V)±B5£raDgpk LrfuK^^oj^H 
;u H»«srs»t * k 7 v y ~r$mifi*sm k^ t )ta^± 
^sstcBx o ta-rz t wx-% h . 

[0 0 6 2] (RtflR) #X9!fcJBV*&il*R»lll 1 

lz)ton\>oy&hh . #4U*R«ffil<0*mkLT. 
(c»*<0 l^-t $ OS£#> £ * ffl v » * £ k W& 4 

*SMHfctJWCR»!Ki. 4-&<k 
J£H*a3J:3fc»j£3ft"OtfUf.k<. »4L<llf 

[0 0 6 3] 

[*5fcffl] J2TF, *!6B8fc:ffi*Sa*«0»36^*-K 

[00 64] [HdtWll^r-fr (Cffi) iOSr* 
lfe?§ttS« 1 ±(C#*mMkJi 2 , 3&tf*fe ( 4 7 0 n 
m) tfSBfc-rtESrffeJfcJl (Bbi%l/CVvSr») £MOVP 

fcjjfj&os i o 2 **»fessrt«eiiiiit«RLfca» me 

E (RlEtt^5}-yx.y^-y^) gar p ^mVto^MW 

C9ttff£ffi£N i /A u 1jE^SE4£. 4 7 

0 nm<^»A<7)3ftgjfi3ga*4 0%Tjao«ffi«ljE^*»2 

jw*. awe, friemiiEme±^, 

W/Au*^^i,m«ffi6lrK/?0. 8;um-ejglS;U 
[0065] iKC J*7-->7lz£. *) , &mMcOtfy 



2 J:9 i 5r6iei»ttfiia]H7S-4 7 0nm<o«fifc:tJV^T 
ifrgj&^rt* 90%fc^rS«J;pC^ff2)um X'&fStt h . 
[0066] W±<7)£ 3 LXM&ZIXfz&kMtmW 
x.J\-lz&UX, 03- (a) «0«k3fc.. yii/VfVz 

cr>mt/&L^ -A> Y ffit £ l£S"t" Sit lfeA7fH|i 

•f&m. Mn.j\-izfrfr&Kj] ztmzit&zt ifx- 

[006 7] -3r % «3^»kLT (Y 0 . 8 Gd 

0. 2 )3Al 5 O 12 : Ce$:8 0*fig5. x^^ 

wffi i o o sssb k mmym , a-fbfluwii&vsKiisij k 

# OX^df ^fflfliOttJgd 7 0 0 c p X'h h . ZCOXo 

*ffi£» r-f >yTfc:J:'9inEAv7-?rS3J:dtJKJ5l 
5 0jumt*ffi[a$-ti-S ( IfS 2 OIH ) . CliX$-8 5 0 Cl 
8 0 #0— iWWL 1 4 0 "C 2 4 0 *OZ<JfflMkC J: o 

[0068]^^, y%3t*^^®*^iSS7t'tt : e- 
;H i »»±ffi* { 4 0xtmk=5r-SJ: die. ^■^'y7*8S.t/ 

mzmmLx^vrsnmmzm&ii^h (*3oi 
[0069] &mz. mim i mft i 7Ji^-v>vimzti 

IZ£^X3 0 0vmft<7>-1--v7°mz l mi'th (^4<?)X 

[0070] JJLLOJ: a KLTfcJfcSihJfcJSft^ 
b'5rfflV>-cefeLED7>7"2:^-r.|»k, ^®4 0{i 

95%x-hz>. znxoiz. *%mx'hz>$&tf'4*- 
YZffiftthZkX, mm&&<?£mwt:£&x'% , 

[0071] (jt«0!i ) ztiiztttx. ttmrnzmi 
Kmzmm*mftm i mft*7x-^-Z7'-y rmz^m 

1. m^comtm^^yhv-YcoA-y^^mmiz 

tt&JaJWiiatW 1 k |S]«tc LT?Bt^ -4 YZ&18. 
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[0072] (ns£052) m^eox^m. m*<rm3t? 

JX—YHZis-h ■ X^^n'^FI OZm^XXJ*-/? 
m\,z£W7r4 TWRWzESmi l*m"T6«5 

[0073] imi3) at4<oxsa. 

-iv yum &imt ?> WHimmm ltmmizv 

XV&t94 F Z&fcf& t , «3t*-?±tRft kit 

[0074] --n. ^mmt tx (y 0 . 8 Gd 

o. 2 >3A1 5 0 12 : C e£ 8 0*335, 
;MSi (OEt) 30H) 10 OMfigB, JZIiZm^Zis 

? y-;^2<ScofiSTx^ y-)V*m&LX*7 y- 
l£x5U-£/X;l^^x;wcDias£-£ 

f*. 3 0 0°C(c:T3B$^a[lS<iLT^5y-^S-S i 0 2 
[0075] 

[ ] PftffcrSMI! l J: d tz . *frafcffi & * 
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